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Abstract- - In  this paper, we obtain some global attractivity results for a rational recursive s~ 
quence. (~) 2001 Elsevier Science Ltd. All rights reserved. 
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1. INTRODUCTION 
In the monograph of Kocic and Ladas [1], they give a research project, see [1, p. 46]. To this 
end, we consider the rational recursive sequence 
a + bx~ for n = 0,1,2, . . . ,  (1) 2 Xn+l -- 1 4- Xn_ 1 
where a, b E [0, oc). 
In this paper, we investigate the global attractivity of all positive solutions of equation (1). We 
obtain that the unique positive equilibrium of equation (1) is the global attractor of all positive 
solutions of equation (1) under some conditions. 
2. SOME LEMMAS 
In this section, we give some lemmas which will be needed in this paper. 
LEIVlIvlA 2.1. Let F, H E C[[0, oo), (0, oo)] be nonincreasing in [0, oo) and let ~ E (0, oo) be such 
that F(~) = H(2)  = 2 and [H(x) - F(x)](x - ~) <_ 0 for x >_ O. Assume that 2 is the only fixed 
point of H 2 in (0, oe). Then • is also the only fixed point of F 2 in (0, oo). 
One is referred to [1, Lemma 1.6.4, p. 21]. 
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LEMMA 2.2. Consider the equation 
x,+, = Xn/(X,,Xn-kl,... ,Zn_~,), (2) 
where ki( i = 1 , . . . ,  r) are positive integers. Denote by k the maximum of k l , . . . ,  kr. Also, assume 
that the function f satisfies the following hypotheses. 
HYPOTHESIS HI. f E C[(0, oo) x (0, oc) r, (0, oo)] and g E C[(0, oo) TM, (0, oo)], where g(uo, ul, 
. . . ,  u~) = uof(uo, ul, . .. , u~) for uo ~ (0, oo) and Ul ,  . . . , U r E [0, 0(3) and 
g(0, U l , . . . ,u~)= lim g(uo, u l , , . . . ,u r ) .  
uO---~O +
HYPOTHESIS H2. f (uo ,  U l ,  . . . , Ur )  i s  nonincreasing i n  u l ,  . . . , u r ,  respectively. 
HYPOTHESIS H3. The equation f (x,  x , . . . , x )  = 1 has a unique positive solution ~. 
HYPOTHESIS H4. Either the function f(uo, ul, . , . , ur) does not depend on uo or for every x > 0 
and u >_ O, 
[ f (x ,u , . . .  ,u) - f (~ ,u , . . . ,  u)}(x - ~) < 0, 
with 
[f(x,~,. . . , :~) - f ( :~ ,~, . . . ,~) ] (x -  ~) < 0, 
Now define a new function 
max a(x ,y) ,  
F(z )  = ~<-Y<-~ 
min G(x, y), ~<_u_<z 
where 
for x # 2. 
for 0 < x < 5:, 
forx >~,  
G(x ,y )  = y f (y ,x , . . . , x ) f (x ,x , . . . , x ,y ) [ f ( :~ ,x , . . . , x ) ]  k-1. 
Then we have the following. 
(i) F e el(0, oo), (0, oc)] and F is noninereasing in [0, oo). 
(ii) Assume that F has no periodic points of prime period 2. Then ~ is a global attractor of 
all positive solutions of equation (2). 
One is referred to [1, Lemma 2.3 and Theorem 2.3.1, pp. 36-44]. 
LEMMA 2.3. Consider the equation 
xn+l = F(xn, xn -1 , . . . ,  Xn-k). (3) 
Assume that F = F(uo, Ul , . . . ,  Uk)  is a Cl-function and let 2 be an equilibrium of equation (3). 
I f  all the roots of the polynomial equation 
OF 
~k+l _ ~ _~u (~,.." ,~)~k-~ = o 
lie in the open unit disk [A[ < 1, then the equilibrium • of equation (3) is asymptotic stable. 
One is referred to [1, Corollary 1.3.2, p. 14]. 
LEMMA 2.4. SHUR-COHN CRITERION. Consider the equation 
P(A) = a0A n + aiA n-1 q-.. .  q- an- lA + an = 0. (4) 
Equation (4) has ali its roots in the open unit disk [A[ < 1 if and only if the equation P(z  + 1)/ 
(z - 1) = 0 has ali its roots in the left-half plane Re(z) < 0. 
One is referred to [1, Theorem 1.3.3, p. 11]. 
